. Number of records, assay outcome, and QSAR prediction for the 62 substances with multiple records present in the human skin sensitization dataset (Dataset A 
Cluster analysis
In Cluster 1, there are four sensitizers and four non-sensitizers. All sensitizers were predicted correctly by QSAR. Similar to outliers in previous sections, benzyl alcohol (sensitizer) has a high DSA 05 of 48.67 µg/cm 2 (45.06 mol/m 2 ) and a NOEL of 5,906 µg/cm 2 (5.47 mol/m 2 ).
The very low skin sensitization potency may be the reason for the wrong prediction by our QSAR model. Propylidene phthalate was also mispredicted. The other two sensitizers (2-mercaptobenzothiazole and benzisothiazole) were correctly predicted. Human non-sensitizers benzoic acid, salicylic acid, methyl salicylate, and resorcinol were correctly predicted by QSAR.
Of those, the only compound correctly predicted by LLNA was benzoic acid. In a recent study 1 , resorcinol is labeled as a human sensitizer, but no NOEL is available. It is used at high levels in hair dyes and skin preparations, but is not considered to be dangerous, since it has a low frequency of human sensitization.
Pyridine, one of the outliers detected in the previous section, is in the cluster of aromatic amines (Cluster 2). Within this cluster, sulfanilamide (human sensitizer) was the only compound mispredicted by the LLNA. The two non-sensitizers (p-aminobenzoic acid and sulfanilic acid)
were mispredicted by QSAR model. Sulfanilamide has a similar structure to sulfanilic acid, with Tanimoto coefficient equal to 0.83. The substitution of a sulfo group or a carboxyl in the paraposition of aniline decreases sensitization potency, while another amine preserves it.
Phenyl benzoate was also identified as an outlier, due to the high DSA 05 , which shows that this compound is safe at low concentrations in most of the tested population. All of the nonsensitizers in this cluster (Cluster 3) were mispredicted by the LLNA and correctly predicted by QSAR: benzyl cinnamate, benzyl benzoate, benzyl salicylate, and hexyl salicylate. The sensitizers benzoyl peroxide and phenyl benzoate were mispredicted and correctly predicted, respectively.
Both compounds were correctly predicted by the LLNA.
In Cluster 8, α-amylcinnamyl alcohol is the only human sensitizer. This compound was predicted as a non-sensitizer by LLNA and QSAR. All other compounds (α-amylcinnamic aldehyde, hexyl cinnamic aldehyde, and hexyl salicylate) were human non-sensitizers and were mispredicted by LLNA correctly predicted by QSAR. In a recent publication 1 , hexyl salicylate and α-amylcinnamic aldehyde are labeled as human sensitizers. The first has a NOELs as 35,433 (15.96 mol/m 2 ), which indicates low sensitization rates in the tested populations at relatively high doses, while the second is in fact a strong sensitizer, with DSA 05 of 23.622 (µg/cm 2 ) 0.01 (mol/m 2 ).
In the Cluster 11, lilial was the only compound correctly predicted by QSAR models. This compound is labeled as a sensitizer; however, it has a high DSA 05 , since at the LOEL of 29.53 µg/cm 2 it was positive in only one out of 225 people. Cyclamen aldehyde (non-sensitizer) was mispredicted, while bourgeonal (sensitizer) and majantal (non-sensitizer) were predicted as sensitizers. All the compounds in this cluster, except cyclamen aldehyde, were correctly predicted by LLNA. Methyl methacrylate 80-62-6 Anticaking, opacifying 6, 17 Ethyleneglycol dimethacrylate 97-90-5 Nail conditioning 6, 18 
